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(54) OPTICAL HEAD AND DISK DEVICE USING THE SAME 

(57)Abstract: 

PURPOSE: To obtain an optical head whose constitution is 
simple and small-sized and having a high light utilizing 
efficiency by generating an evanessent light beam by using a 
diffraction grating lens of a concentric circular shape. 
CONSTITUTION: The recording surface 301 of an optical disk 
300 is irradiated with a laser beam from a semiconductor laser 
20 through a collimetor lens 30 and a grating lens 50. The lens 
50 is composed of concentric circular shaped diffraction 
gratings whose grating interval having an equal interval is 
smaller than a light wave length and generates evanescent 
light beam. Thus, the device becomes the optical head whose 
constitution is simple and small-sized and having the high light 
utilizing efficiency and then high density recordings, 
reproducings and erasings in which the diameter of a 
converged spot is smaller than a diffraction limit determine by 
the numerical aperture of the objective lens and the wave 
length of the light beam can be performed. 
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(2) 

1 

1] ««E»«#±fcafiX#y h^Ml/T 

SKEBbfc^lx— -Sr* >yu>XT*Sil 
H»#E 2 ] KMfr £©fflftfefc£x/** y -fe> h3frfb 

u-cfl«iE»iiff±Tr*3er'5yu-?-< >^i/>x a? 
t. 

&5\z&mzn* ««E««#©aa36s«ar*^« 

*fcbT*«E«*»±Ti0ttt-«yi/-5 l -f 5/? 
Xfc, 

fflrE*«E»»fr^&©E»3tt*ffi»Jt3^6»«LT» 
2 (7)7t*feS&^»< ¥Si> 

[BMW 7] 3^©yw-5V>yu>X*t|M8eiH 40 

an, ftyu-^^^yu^xrtK-tn-fn^jR^j: 

5*&tt6E»03C^s/ Ho 

&K«BBIHTra^ntt^EBUT«l«Sn/t^i:&»a 
fr*»*JHl*:Hb7©li'rn*McE«S0!)*-N!y Ho 

m$L £ nfc ® CD * ifrSB fi3»H« H &® b fc n £ £ £ 




&§B¥7 -9 3 7 9 7 

2 

«t ^ n k@ l t#§/s sn&jits»«fra it 3W 9 e 

[»3jfc»l 1] fl9E^l'-5V>yu>X»;:«koT« 
*E»Mtflc±ft:»*an«*x#y Hi, *©*-&** 

MtU #»*ft*+'L«©l«l/e 2 fcfc*IBH©ifit 

fc^L 1 0©^v$-n#KEWD3fcA^ Ho 

1 2 3 «TE#IfiI#f *^©IBJHj&*ffi»3K©«« 

njfcfcEW©*^ F. 

3] stiaii*ai^Li 2©^t*n*^c 
ifrE*^ x^ fcHig-rsx t? > h ju^-* t £jyftu 

[f&*E 1 4] «rE3e^!y Ffc*«E«fc«#£©|lB« 
««E*«#oiH«BKfP 5 ^^JBE^ IZ&QK^ y F 

&n*£££#«£-r*ilt*»l 3E«©#5rVX*g 

do 

[0 0 0 1] 

/t* ^ -t > byt&mm-t* z. t ti ± 0 k**t?<oe», 

[0 0 0 2] 

[«6*©tt*3 Jt^^X^'scOEftttflEtt*^*!? H 
glCkoTftJgSn*^ SE*©«AyFT}t »ftU 
>XO 31 □ Sc t tHJ:oT^^S lalSf ffi* J: 

D*3tX#y hS*/hS<T$^ofcfc«>, ®»flB» 
K±©E»*«*»*Cia:ttT€f^o&. fcT, m 
SfE#JKT©*X#!y H^^U ^^X^OEft* 

«Sf»HWfcrRiJiaii-afc«&fr, «>Ltf7^>f H. 7 

-fi^X. l^^— (Appl. Phys. Lett. ) , 6 1. 14 
2 (1 9 9 2) 3fc:7y-f/1©$fe*£*S1ir, a^ 

een^^'r^xA^^-fe>h^^^T^^x^^co 
sj»w«*ariw«a«)0«i»«anTVJ-5, 
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(3) 

3 

[0 0 0 4] 

[0 0 0 5] Sfcfc* i»&7 7'f;^ft«*T?K-A 
[0 0 0 6] *»||<Z>l»tt, ±EUfcfla£ftflSOWIH 

H^<tr;^n€ffl^fc*x-r x^s«£««-r* -tie 

[0 0 0 7] 

Mm&m»rz>itib<t>¥ga -LEL&aMfcja/s-r* 

[0 0 0 8] 

l*LbW8j«3n*. 30 
[0 0 0 9] 

iT#Sl-§x;^^t>h3tett «ffiWP»A**«fiA 
[oo io] a*, m&mmfoifu-T-j >zns>x 

[00 11] (r. 2 - f 2 ) 1/2 - f =mA -(1) 
i::t, M^I^K IT^t f = o tt§ 40 

(2) #«en, ««A©*miH©^u-'3r-<>ya:^ 

[0 0 12] r„ =mA »-(2) 
2 &fc»^WIHA<&««|£H< LT»ft«TT?*raillK 
-r%£, tfV-T-J >^L->XiCAItU7thf-A^XA* 

tt«ffb*Oa:0» : pmiHAi:Ria*t)a:-5. 

[0 0 13] M*L/>XSffl^&a*<OlHl#flS*TC0^ 
#yhan »WW>X©Wn»£NAi-r*£A/N 




«BH*7 -9 3 7 9 7 

&*3> XA*y1:>h*JcJ:oT*«E»*l#:± 
W<K£K<&Sj&«, *3*S*«+^«fl!>iei/e a fcfc 

[0 0 14] :o^^M^l/-f^>^l/>Xt 
«/h«IP*ffl^&«'&J;t)*x/l*yfe>Hb-r*3t<z> 

[0 0 15] «7\ *«^©*JIS«S»«t:lBOT*, 
BUI *«W&3BfflU&3tt^u/ Hco«BS**HT?a5 
JtHTfeS^fffleU-lf 2 0^e*ffl$n&*lf- 
Afck A-757 3 5&MU 3U^-M/>X3 0 

yu-f^ >^1/>X5 0K<fci3X/**yfe>Mb 

u&tr-Attjtx^ 300 ©js^y H«fc»«Esn 

[0 0 16] m2 (a) [ittEyu-f-f >^W>X5 0 
ffllSI(b) te, ^©+i*fc»^fcl»ffiiaT» 
VV—J-J >^l/>X50fl »7^*«±JCI^ii> 
RKOISSfft^&O. lm 

° fc:/u-Xft;;**rcv>s. ^i/-f^>^i/>X5 0 
© unx k «, ^ *m»<»wmcL \zm v ^ ^ 

*fc* Jtt^ A^ 3 0 OCh^y^tTy^ 
&0. 3 umtL. 2. 5-1 >^&<DytJ : '{ 
BO««*E«k"P*S. £ftttEfiWW*0. 55G/1 

[0017] h ^ * > t/mm&th iz rau- > # 
x ^ cd h ^ ^ ^ *ij>£j*tf J: 5l:h75»^ 

[0 0 18] 7*-*X«StttBtt, 
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(4) 

5 

tot, V>7)W-tfttZi&t>&2>Zt 

JO 0 1 9] XA*y^>hjft©^ttE«KJ; 
0 <hiafiiM3 0 1 t<OlWBitti;-A«aaE«C"r*^»^ 
^|E^®3 0 1 i^raRI^O. 3/imHTt/J^<t5 70 

[0 0 2 0] $ SK, l/t*y-fe>h*tt, ^v-t^ a? 

>?is>x&zmn%hmm\z&m*M(>-rz><D^ a 

[0021] ftfc, x^Jcfc&^UablHliDiOtfty 
fc8K fei¥"r^fca6tzlB^Mco^ViIH]db{'4; 0 SWISS 

[0 0 2 2] H3lt *»9l7!m>&«#*TffiB&** 

*«4 0 5±IItt, ^1MWI4 0 4 (A 1 - T I, 2 
0 0 nm) , KQ&R4 03 (ZnS-S 102, 70 
n m) , 12® 402 ( I n 3 SbTe2 , 30n 
m) , ^«M4 01 (Z n S-S i 02 , 70 nm) 

[00233 xrt*y±>hyt<tistc)d--&i\mmft 

R4 0 l«W>&AitSl*a. IBSK:, AStftfciBB* 40 
R4 0 2 2MI&U #»«i:SBaiO«»*^raS»fc* 

•7—0. 3mWTia«ft • i856£fr£V>, 0. 0 4mWt 

m*k&i>7t. x/^sz-fe^h^Jci-sx*;^* 

[0 0 2 4] 04», HCDtt© 




»BJ¥7 - 9 3 7 9 7 

ftfebr-Att, tV^I^XS (XDSBiCjgjft 

5 OfciSttifciLTAW'r*, ^-f>f^>X5 
0 (C<fc 0 1/t*yt > N3ttfbLfclf-Aii*7V A^ 3 
0 0G>yt<\y HMfc*j8Sn&ESHB3 0 1 fcBHWSft 
-GAB 3-0 l^S©Slt3Ktt* ^tf^U— r-f >^ 

>yi/>X5orn twx;\^yt>K3tik$n 

[0 0 2 5] 0 5(a) «, ^^©JBlSiJBfflT*©* 
^yl«o«lriEH, WH(b) tt±#^&©««H-eftS. 
[0 0 2 6] &«8 0 _tfctt(8a»r*©aW»4 3jWB 

/&£nr*;9, -t©±^ttaw-cKJB»f*o»«»4 

0, 4 1, 4 2^ricSn"CViS. VSB4 0, 4 1, 

>^?76o, 6i, 6 2rt«*n*n»/£snTi> 

^WfcU-if 2 0j&>S;ttl*3n&#lf-AW:, 
— "T* Y >^#7^ 6 0 KJ: 0*»K4 0 y :/U >^ 
£nT3*ffi$n<5<, «itB4 0^i»B4 l ittHUJH 

»*<0#»T^Jfc3ftTV>*&«>, bf— AttW«»4 1 

4>*f*?7 6 i\z&K>mmm\zi®¥-ftyttLTMMz 

nfcH-Ate^W-5^>^l/>X5 0KAWU XA 
fc£, xA*yfe>h3fcfisL&li— 5 fc 

fee 

[0 0 2 7] — 3tr^^^ 3 0 0£>E®®3 0 IT 
EffbfcbT-Att, S£Wl*~ 5V >^1/>X5 OiCA 

7^ >?f375 6 2tcMofc*>©«*Jft»4 2t*y^ 

[0 0 2 8] ***«T»4, iM4 0. 4 1, 42$ 
£ iitZck If 2 0 

[0 0 2 9] 0 6(a) tt, ^S§^C0^2^JS^jT&^3t 

[0 0 3 0] *«8 0±»C«S*JB»f*©ai8fleJ:Ott5 
WSSB4 0, 4 1«^nW§, 3l^gS4 0, 4 1 

-Lien, yu-f-r>y*^6o, 6i^nfni 

^ntV^, if 2 0K»*»4 0©*ffifc 

a^snT^o, *a»#u— if 2 o^6*»sn&*t: 
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7 

-btf S*U VV-t-J >#V>X$ 0 KAULTXA* 

[0 0 3 1] — yty*4X9 3 0 0 T?Klt*nfcli— 
Ate\ ^l/-r^ >^k^X5 0^Wl/-f-< >^ 

*^7 6 0&aftl&* yi/-r^>^y7 6ii: 

«fcoT*»K4 lt*y^U>m. 1 £g 

aLfclf-Afctyw-^ >ZfX77 6 2KJ:DJ&»HJ 
«9 0^ASt2nT&tfJS*l£o i0 
CO 0 3 2] yu-f-r>yu>X5 0lt J^830. 3 

3<fc5l;:#j4 5° *ttK4 0> 4 

-tV >^1/>X5 0*fck XC8 0±i;:a9iBittft:jR 
£M&ta£M • inx-r^ £ £ fc J: 0 JWSUfc. 

[0 0 3 3] g«8 OtbTtiS i »5WGaAs* 

££0. 5 mm^^Jx^ CI 
[0 0 3 4] fcfc* ±Ebfc*lS«Trtt*ll|fleU-1f 2 
0 £«&B4 OIC^LTft^y K&JIM&b&J^ 

[0 0 3 5] EI7tt, *5SW©»3*K«Tfe*#^y 

[0 0 3 6] !f 2 0tt*ifttt4 0(C»-&$tl 

t>h$t^o *f^X^3 0 0StfE»iB3 0 l\Z 

3 0 1 ifflSft^ 

fflUTfiJtJt^ttofctf-Att*?^ 0 0&tffB 
SI3 0 1 *aabT36ttffl»9 0-fcJ:0*fflSnS. 

So 

[0037] **js«©«t'5(caas3e**B-r& 

[0 0 3 8] **MO»4*Jfi«T*3»*'\y 




3 7 9 7 

Tj7s?\z&\,*Tbb7y*>tfmmmmm*>nz>j: 

V\Z\sft'b<D~C$>2>o 

[0 0 3 9] *jMB«Ttt, VitoiJ)*^U-^3pvhtt 
>^U>X50, 51A, 5 1BH 3tr^^^)h7 
>X5 1A> 5 1 BIC<fc^^6^«> ^1/-^^>^V 

[0 0 4 0] fr~:?teyi/~-5V >^l/>X5 

r>f>^>X5 1A, 5 1B^5©iftt3!»|iJ«9 
1 A, 9 1 BT^^n, 3&ttUS9 1 A, 9 1 B*>& 

[0 0 4 1] 0 9tt *#««MU&#5r^X*»« 

[0 0 4 2] ^SSC^V^T, ^7M0«X7X7^f 
^1 0 1 KBtOfsfH-SnT^*. X7X7-f^l 0 1 
fc, A* 10 2 *5<fctf7-A§($ 1 0 3 LT5j£ 1 0 

3ttI7X7>f^l 0 l©g#«C3>fJH 04i&f 
U S1B«<D«Hi:©*SfffflfcckDT-A«l 0 3 fc 

[0 0 4 3] £CD<fc5K:* 7— AffOlMEfCtOje^y 

* <& tc c cd 7 ^ 9- a. x- ^ fcMBrT 5 £ t lr £ D 

[0 0 4 4] X7XH^1 0 lte^5VX;7 3 0 0<D 
®tefc#5ffi*E;*j£/t* 10 2 J; D 

9£r<<*9 3 0 0^6-3£OJE(Bfcnt»±-rs. *3liK 
0m*> C^±M3 0nmi:lfco £<D»±*G>36 

y-A^cDr^^^x-^^ffl^^Cch(CcfcD, oiMffi 

5-f >^aot>OSffiVi, Xbf^HJ^-^CctO 1 8 
0 0 r pmTtHJISbfco 

[0 0 4 5] **J80!n?tt^*-*X»J»=fefrfc)&:^o 

2 ^7c7^fiX-^ ic»«ur— *B»-rs 

[0 0 4 6] HlOd 7t?^X^K@CO^"^^31IH5 
[0 0 4 7] f^^tC^V^T, yt<r<<X2 3 0 O^ofS 
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(6) 



<0E» Xtr>H;^-^9 0 OtC<fcoT*x 

^7^ 3 0 0 SUflBU F 1 0<fc 0I/Wyt> 

h^^^ftT^citc^Dff^^n^o h i o 

X< >^7-MOa-77^^aX-^ 7 0 0 1: 

[0048] H^-r yao«»»^<fc««^fflatti«9-f 

.y-T^3>6 0 OTff^Oo H7-f^7<n>600 
£tfn-X7£^:rX— ^-fr— #«6 14 0>4Sffll£fT 

w«*aa«B6 6 o^zmmmnmm&e e 2 &mn 

[0 0 4 9] 3>hn-jm3>6 0 5ll H5-f^ 
v-f zi>6 0 0fc»flMf<fr£2l«!)* *f^W3 0 0^ 
S<DS£«^£SttTX5HtlE«(rr. 2Z\z, n> 

W3>6 0 0 K£Dfro£: a 

[0 0 5 0] fc:fe* Xt^HJMJ-— aR«6 1 UiXtf> 
FJI^e-^9 0 0OIfiME»S«»'r«^ rcoielteaffl 
HCttCAV (Constant Angular Veloci ty>Mfl|L CL 
V (Constant Linear Velocity) MK* WMCLV 

(Modulated Constant LinearVelocity) fftMa***** 

[0 0 5 1] *«««|T?K, HKSMRft^aftfcje^-f X 
^£«©flt;£a*l Omm^t), ^y^h^^W- 30 

fc. *&, E«»«*«**<» S^e*******^ 

fcafc, »iS<DE»Sfe^tB£fc^;&. 
[0 0 5 2] 

$g<2E& . B£ • iH56*a<RttBfcfe*o 40 
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[0 1 ] KOWMMiBIT* 
[02] *«WT?«Vi«:yU-T'>f >^V>Xtf>«/* 

0- c&£o 

[0 3] ^WT^Vifc^-f X^OK**S^Lfc 
[0 4] *«W£affiU&#'\ s , K<7>tt04K«#lJ&BI 
[H 5 ] *&W<Dm 1 WMTC***^* H©«*H 

CH 7 ] *^M<z>m 3 ^ifSWT3b^*^\ v FottAH 

[0 9] *«5!*a«b&*x-YX^«il©«»*ft 

^U*:0T&£o 
[01 0] *WR*mk\s1zft? 4 MWktol'TsT 

1- tf-A, 10»'3tv;H» 2 0, 2 OA. 2 0B- 
iMfflsl/— tf. 3 0-3U^-M/>X, 3 5WW 
5^* 4 0, 4 1, 4 2-HHM& 4 3-»aMJB, 5 0 
•••^^r^>^W>X> 5 1A, 5 1B-h7^> 
^yU-f^>^l/>X, 6 0. 6 1, 6 
f-f>W^ 7 0-^O^7A, 8 9 
0, 9 1 A, 9 1B-3t*fflS, 10 0»^>^7- 
AT^^I-^^ 10 1-I777-f^ 10 2-n 

10 3-7-A, 
10 6-«;U> 3 0 0-3tr^X^> 3 0 1-Efi 
®, 4 0 1, 4 0 3-Btm 4 0 2-EM& 4 0 
4 -EMIR, 4 0 5-*^X^ai«> 6 0 0-H7< 
^T-fSX 6 0 5-3> hn-jm^x 6 11- 
xe>FJWtJ— #«, 6 13-h7^>W-m 
6 1 4-a— X727^a.X-^-tJ— 6 6 0-4W 

m^mwm. 6 6 2-*m«*aa!«. 7 0 o-n-x 
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3Q0jfef < Air 
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